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(57) Abstract: A variable angle con- 
nection between a spinal rod (A) and a 
vertebral anchor (B) with a clevis (3) 
to attach to the vertebral anchor, per- 
mitting the vertebral anchor to be lon- 
gitudinally offset from the connecting 
point on the rod. The connection as- 
sembly has a boll (2) with an aperture 
(6) for receiving a portion of the spinal 
implant rod at one end. The assem- 
bly also has a clevis (3). The clevis 
defines a bore (7) to hold a portion of 
the vertebral anchor and the ears (8. 9) 
of the clevis have holes through which 
the bolt is located with the bolt rotably 
connected to the ears. The assembly 
also has a rod interface washer (4) po- 
sitioned over a portion of the bolt, be- 
tween the ^rture (6) of the bolt and 
the inside ear of the clevis. The rod 
interface washer is partly movable be- 
tween the aperture of the bolt and the 
clevis, but the washer is fixed against 
rotating in relation to the bolt. Rnally, the assembly also includes a compression member (5) that pushes the rod toward the vertebral 
anchor so that the inside and outside ears of said clevis are pressed together and the clevis is tightened the vertebral anchor. 
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SPINAL IMPLANT CONNECTION ASSEMBLY 

5 

This application is a continuation-in-part ^plication of Applicant's U.S. 
patent application Serial No. 09/526,104, filed March 15, 2000. 

This invention relates to a spinal implant connection between a spinal rod 
and a vertebral anchor, and more particularly relates to a spinal implant connection 

10 with a clevis to attach to the vertebral anchor. 

BACKGROUND 
Spinal implant systems provide a rod for supporting the spine and for 
properly positioning components of the spine for various treatment purposes. 
Bolts, screws, and hooks are typically secured to the vertebrae for connection to 

15 the supporting rod. These vertebral anchors must frequently be positioned at 
various angles due the anatomical structure of the patient, the physiological 
probleni being treated, and the preference of the physician. It is difficult to provide 
secure connections between the spinal support rod and these vertebral anchors at 
all the various angles that are required, especially where there are different 

20 distances between the rod and bolts and where these components are located at 
different heights on the patient. 

One solution to this problem is shown in U.S. Patent numbers 5,643,263 
and 5,885,285 to Simonson, the disclosures of which are specifically incorporated 
into this specification by reference. These patents describe a connection between a 

25 rod and a vertebral anchor, through which a surgeon may vary the angle between a 
spinal rod and the anchor to which the rod is attached. The connection is equipped 
with an interlocking set of washers that allow the surgeon to fix the desired angle 
between the anchor and the rod. In general, this system requires the surgeon in a 
typical installation to either sacrifice the capsule of the facet joint that may reside 

30 next to the connection, or elevate the connection above the facet joint and thereby 
raise the profile of the entire spinal implant system at that location. Occasionally, 
however, the surgeon may not wish to exercise either of these options in a 
particular surgery. Hence, an improvement over the device shown in these earlier 
patents would be a connection assembly that simultaneously minimizes the profile 
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SUMMARY OF THE INVENTION 
In one aspect, this invention is a connection assembly between a spinal 
implant rod and a vertebral anchor. The assembly has a bolt with an aperture for 
receiving a portion of the spinal implant rod at one end The assembly also has a 

5 clevis. The clevis defines a bore to hold a portion of the vertebral anchor and the 
ears of the clevis have holes through which the bolt is located with the bolt rotably 
connected to the ears. The assembly also has a rod interface washer positioned 
over a portion of the bolt, between the aperture of the bolt and die inside ear of the 
clevis. The rod interface washer is partly movable between the aperture of the bolt 

10 and the clevis, but the washer is fixed against rotating in relation to the bolt. 

Finally, the assembly also includes a compression member, such as a screw, that 
foiceably engages or threads into the side of the bolt and continues into the 
aperture of the bolt. The screw is used to push the rod toward the vertebral anchor 
so that the inside and outside ears of the clevis are pressed together and the clevis 

15 is tightened around the vertebral anchor. 

Optionally, the inside ear of the clevis and the rod interface washer have 
mating male protrusions and female cavities on their surfaces such that, when 
pressed together, the protrusions and cavities engage to further prevent rotation of 
the clevis in relation to the rod interface washer. In this alternative design, the 

20 protrusions and cavities have multiple interlocking orientations so that the rod 
interface washer and the clevis can be interlocked in a plurality of fixed angles in 
relation to each other. 

An object of this invention is to reduce the physical mass that is typically 
required to attach a spinal rod to a vertebral anchor. 

25 An advantage of this invention is that the clevis allows a vertebral anchor to 

be placed closer to the spinal rod than prior art designs that also use a single means 
to allow the surgeon to secure both the anchor and the rod to the connection 
assembly in one tightening step. 

A feature of this invention is that it allows the surgeon the option of 

30 lowering the profile of a spinal attachment system closer to the spine without 

requiring the surgeon to sacrifice the cs^sule of a facet joint that may reside next to 
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BRIEF DESCRIPTION OF THE DRAWINGS 
HG. 1 is a perspective view of a connectioD assembly constructed pursuant 
to this invention. 

FIGS. 2 and 2A are end views of a connection assembly constructed 
5 pursuant to this invention. 

FIGS. 3 and 3 A are top views of a connection assembly constructed 
pursuant to this invention. 

FIG- 4 is a top view of a bolt constructed pursuant to this invention. 
FIG. 5 is a side view of a bolt constructed pursuant to this invention. 
10 FIG, 6 is an end view of a bolt constructed pursuant to this invention. 

FIG. 7 is a cross-sectional view of a bolt constructed pursuant to this 
invention. 

HGS. 8 & 9 respectfully depict a stop in plan and elevational views 
constructed pursuant to this invention. 
15 FIG. 10 is a cross-sectional view of clevis constructed pursuant to this 

invention. 

FIG. 11 is an end view of a clevis constructed pursuant to this invention. 

FIG. 12 is a side view of a clevis constructed pursuant to this invention. 

FIG. 13 is a side view of one altemative embodiment of a clevis 
20 constructed pursuant to this invention. 

HG. 14 is a side view of a second altemative embodiment of a clevis 
constracted pursuant to this invention. 

FIGS. 15, 16 & 17 are respectively top, side, and cross-sectional views of a 
connection assembly constructed pursuant to this invention. 
25 FIGS. 18, 19 & 20 are respectively end, side, and top views of a rod 

interface washer constmcted pursuant to this invention. 

FIGS. 21, 22 & 23 are respectively top, side, and cross-sectional views of 
an embodiment of this invention. 

FIGS. 24, 25 & 26 are respectively side, cross-sectional, and top views of a 
30 bolt used in one embodiment of this invention. 

FIGS. 27, 28 & 29 are respectively cross-sectional, side, and front views of 
a clevis used in one embodiment of this invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 
Specific language is used in the foUowing description to publicly disclose 
the invention and to convey its principles to others. No limits on the breadth of the 
patent rights based simply on using specific language are intended. Also included 
are any alterations and modifications to the description that should normally occur 
to one of average skill in this technology. 

A connection assembly 1 according to the invention is shown in Figs. 1-3. 
Connection assembly 1 is shown attaching a spinal implant rod "A" with a 
longitudinal axis LI to the shaft of a vertebral anchor "B" with the longitudinal 
axis L2. Connection assembly 1 includes a bolt 2, a clevis 3, a rod interface 
washer 4» and a set screw S. Bolt 2 has an aperture 6 for receiving a rod in a spinal 
implant system. While a closed aperture is shown, it will nevertheless be 
understood that an open-sided aperture may also be used to permit top-loading of 
the connector rod. Set screw 5 is forceably inserted through a threaded opening 15 
in bolt 5 and into aperture 6 so as to allow set screw 5 to push against rod A. 
Clevis 3 has a bore 7 for receiving a vertebral anchor in a spinal implant system. 
Clevis 3 wraps around the shaft of vertebral anchor B and is simultaneously 
tightened when set screw 5 is tightened against rod A. It is contemplated that the 
shaft of B may be roughened and the interior of clevis 3 may be correspondingly 
20 roughened to increase friction between them. As set screw 5 pushes against rod A, 
rod A pushes against rod interface washer 4. This force pinches the ends 8 and 9 
of clevis 3 together between rod interface washer 4 and stop 10, which tightens 
clevis 3 around vertebral anchor B. In this manner, set screw 5 acts as a 
compression member to tighten the connection assembly and achieve substantial 
25 fixation. 

Details of bolt 2 are shown in Figs. 4-7. Bolt 2 can be subdivided into bolt 
head portion 11, bolt shaft portion 12, washer seat portion 13 and washer stop 
portion 14. Threaded openings ISa & 15b, and aperture 6 reside in bolt head 
portion 11. Threaded openings 15 a & 15b open into aperture 6 at an obUque angle 
30 A4 with respect to longitudinal axis L3 to allow set screw 5 (Figs. 1-3) to force 
spinal rod A toward the distal end 16 of aperture 6. Bolt 2 is substantially 
. symmetrical about longitudinal axis L3 such that threaded openings 15a and 15b 
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bolt extending past the veitebral anchor. An example of such a prior art design is 
shown in U.S. Patent Nos. 5,643,263 and 5,885,285 to Simonson. But here, bolt 2 
does not need to extend beyond anchor B, which would allow bolt 2 of connection 
1 to be placed in more narrow passageways than connections of prior art designs. 
5 Next it should be noted that the present invention allows dimension D4 to 

be shortened as the surgeon may desire, reducing the overall width Dl of the 
connector assembly. In other words and referring also to Figs. 13 & 14, the 
present design allows D4 to be shortened by placing the bore 7 of clevis 3 in a 
position that is closer to rod A. For example, clevis 3 shown in Fig. 14 could 

10 conceivably place vertebral anchor B so close to rod A that only the width of clevis 
3 around bore 7 would separate vertebral anchor B from rod A. 

Finally, the present design also allows vertebral anchor B to be laterally 
offset a distance D6 from the longitudinal axis L3 of bolt 2, allowing bolt 2 and its 
connection to rod A to lie in a different transverse plane on the patient than 

15 vertebral anchor B would lie. Most prior art designs such as U.S. Patent Nos. 

5,643,263 and 5,885,285 to Simonson place the bore to hold vertebral anchor B in 
the same transverse plane as the connection to rod A. In other words, vertebral 
anchor B is usually situated m line with the longitudinal axis of the structure, 
usually a bolt, that holds the vertebral anchor B and rod A together. Here, 

20 however, the present invention allows bolt 2 to be placed in one transverse plane 
(in one longitudinal location along rod A) and vertebral anchor B to be placed in 
another transverse plane (or another longitudinal location along rod A). Thusly 
situated, bolt 2 is separated from vertebral anchor B by a distance D6, measured 
longitudinally along rod A. Moreover, D6 can be larger than D4, readily allowing 

25 bolt 2 to be placed in one longitudinal position on the spine and vertebral anchor B 
to be placed in another position, above or below bolt 2. Located in this fashion, the 
surgeon can place the connector assembly of the present invention in a location 
that avoids interfering with the facet joints of the patient's spine. 

Details of clevis 3 are shown in Figs. 10-12. Clevis 3 includes a bore 7, a 

30 proximal ear 8 or end 8 and a distal ear 9 or end 9. Proximal ear 8 has an eye 18 
and distal ear 9 has an eye 17. As previously presented, bolt 5 attaches to clevis 3 
by placing the shaft portion of bolt 5 through eyes 17 and 18 and then attaching 
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will be held in the connector assembly in a direction that is substantiaDy 
perpendicular to bolt 2, and in turn, also substantially perpendicular to set screw 5. 

Rod interface washer 4 also includes connection surface 27. Connection 
surface 27 preferably includes structure for facilitating the engagement of rod 

5 interface washer against rotational movement relative to clevis 3. This 

engagement structure is preferably a plurality of variable angle ridges 28 that 
radiate from the rotational center of rod engagement washer 4 as that previously 
described on clevis 3. Variable angle ridges 28 are sized to mate with the similar 
variable angle ridges 21 on clevis 3. Referring to Figs, 11 and 18, both sets of 

10 ridges consist of alternating male protrusions and female cavities. Hence, once 
placed together, these interlocking ridges prevent rod engagement washer 4 from 
rotating in respect to clevis 3. And although radiating ridges are shown to facilitate 
the fixation of these two parts, it is also contemplated that other structures could 
serve this function. For example, it is also contemplated that one could use any 

15 number of interlocking male and female structures such as rounded bumps or 
knurling and mating cavities. The locking engagement of connection surface 20 
with connection surface 27 may occur at any of a plurality of angles. More 
specifically, the angle between longitudinal axis LI of the vertebral anchor and 
longitudinal axis L2 of the rod may be adjusted to meet the requirements of the 

20 patient's anatomy. 

The rotatable connection assembly of this invention is again depicted in 
Rgs. 15-17, less set screw 5, which has been removed for clarity along with rod A 
and vertebral anchor B. The device is used by placing a spinal rod through 
aperture 6 in bolt 2. The post of a vertebral anchor is then located in bore 7 of 

25 clevis 3 and the variable angle ridges 20 on the rod interface washer are 

mterlocked with the variable angle ridges 28 on clevis 3 as the surgeon desires. 
Thusly situated, the assembly is then ti^tened by threading set screw 5 into either 
of the threaded openings 15 of bolt 2. Upon entering aperture 6, set screw 5 
contacts the spinal rod and forces the spinal rod toward interface washer 4. The 

30 spinal rod then contacts rod interface washer 4, and preferably engages groove 24. 
As one continues turning set screw 5, rod interface washer presses ears 8 and 9 of 
clevis 3 against stop 10. This action forces ears 8 and 9 together, which in turn, 
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What is claimed is: 

1 . A connection assembly between a spinal implant rod and a vertebral 
anchor, the assembly comprising: 

a bolt, said bolt having an aperture for receiving a portion of the spinal implant rod 

5 near one end of the bolt; 

a clevis, said clevis defining a bore to hold a portion of the vertebral anchor, said 
clevis having inside and outside overlapping ears, said ears having 
substantially aligned channels therein, said bolt positioned within the 
substantially channels and rotably engaged to at least one of the ears; 

10 a rod interface washer, said rod interface washer positioned over a portion of the 
bolt, between the aperture of said bolt and the inside ear of said clevis, said 
rod interface washer being movable in part between the ^rture of said 
bolt and said clevis, said rod interface washer being fixed against rotation 
relative to said bolt; and 

15 a compression member, said compression member forceably engaged to said bolt 
to urge the rod toward the vertebral anchor. 

2. The connection assembly of claim 1, wherein said bolt is rotably engaged 
to the outside ear of said clevis with mating male and female threads. 

3. The connection assembly of claim 1, wherein said bolt further includes a 
20 washer seat and a washer stop, the washer stop preventing removal of the nxi 

interface washer from the connection assembly. 

4. The connection assembly of claim 1, wherein the rod interface washer has a 
groove therein that is sized to accept a portion of a spinal implant rod. 

5. The connection assembly of claim 1, wherein said clevis has a centerline 

25 and the bore of said clevis is laterally offset from the centerline toward the aperture 
in said bolt. 

6. The connection assembly of claim 1, wherein said clevis has a centerline 
and the bore of said clevis is laterally offset from the centerline away from the 
aperture in said bolt. 
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7. 



The connection assembly of claim 1. wherein said clevis has a centerline 
and the bore of said resides in the same plane as the centerline. 

8. nie connection assembly of claim 1. wherein said channels in said clevis 
are holes. 

9. The connection assembly of claim 1, wherein the bore in said clevis 
includes means for engaging a vertebral anchor at three points of contact. 

10. A comiection assembly between a spinal implant lod and a vertebral 
anchor, the assembly comprising: 

a bolt, said bolt having an aperture for receiving a portion of the spinal implant rod 
near one end of the bolt; 

a clevis, said clevis defining a bore to hold a portion of tiie vertebral anchor, said 
clevis having inside and outside overlapping eara. said ears having 
substantially aligned chamiels therein, said bolt positioned witiun the 
substantially channels and ratably engaged to at least one of tiie ears; 

a rod interface washer, said lod interface washer positioned over a portion of tiie 
bolt, between ti,e aperture of said bolt and tiie inside ear of said clevis, said 
rod interface washer being movable in part between tiie aperture of said 
bolt and said clevis, said rod interface washer being fixed against rotation 
relative to said bolt; 

a compression member, said compression member foreeably engaged to said bolt 
to urge tiie rod toward tiie vertebral anchor, and 

tiie inside ear of said clevis and said rod interface washer having mating male 
prctiiisions and female cavities on tiieir surface such tiiat, when pressed 
togetiier, tiie ptotoiisions and cavities facilitate tiie engagement of said rod 
interface washer to tiie inside ear of said clevis, preventing rotation of said 
clevis relative to said rod interface washer and said bolt. 

11. The connection assembly of claim 10, wherein said bolt is lotably engaged 
to tiie outside ear of said clevis witii mating male and female tiueads. 
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12. The connection assembly of claim 10, wheiein said bolt further includes a 
washer seat and a washer stop, the washer stop preventing removal of the rod 
interface washer from the connection assembly. 

13. The coimection assembly of claim 10, wherein the rod interface washer has 
5 a groove therein that is sized to accept a portion of a spinal implant rod. 

14. The connection assembly of claim 10, wherein said clevis has a centerline 
and the bore of said clevis is laterally offset from the centerline toward the aperture 
in said bolt. 

15. The connection assembly of claim 10, wherein said clevis has a centerline 
10 and the bore of said clevis is laterally offset fxorn the centerline away from the 

aperture in said bolt. 

16. The connection assembly of claim 10, wherein said clevis has a centerline 
and the bore of said resides in the same plane as the centerline. 

17. The connection assembly of claim 10, wherein said channels in said clevis 
15 are holes. 

18. The connection assembly of claim 10, wherein the bore in said clevis 
includes means for engaging a vertebral anchor at three points of contact. 
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